We studied the kinetics of the use-dependent block of the Na+ current (INa) 
Pulse Number Japan The use-dependent block of INa during exposure to 100 ,uM disopyramide is illustrated in Figure 2 . When the 200-msec depolarizing pulses were applied at 2 Hz, the peak INa decreased with successive pulses and reached to 80.0% of the first pulse at the 30th depolarization, whereas the peak INa showed nearly no change in the absence of the drug. The time course of the INa block by disopyramide was best expressed by two exponentials, which were confirmed in all eight cells with the 200-msec pulse protocol at 2 Hz (Table 1 ). The amplitude of the fast component (Af) was larger than that of the slow component (As), resulting in an Af/AS ratio of 2.3. When the 20-msec depolarizing pulses were applied at 3.1 Hz, the development of INa block also was best expressed by two exponential functions. All the values of usedependent block, onset rates, Af, and A, with the 20-msec pulse protocol were comparable to those with the 200-msec pulse protocol (Table 1) . These effects also were confirmed by the studies performed under reduced external Na+ concentration (10 mM; n=3) (not shown). Use-Dependent Block by Lidocaine When various pulse durations ranging from 5 to 200 msec were applied in the presence of 100 ,uM lidocaine, two exponential developments of the INa block were observed with all the pulse protocols ( Figure 3 ). Two components of INa block also were confirmed by the studies with reduced external Na+ concentration (10 mM; n=3) (not shown). Furthermore, as pulse durations were prolonged from 5 to 200 msec, the fast component of onset rates became larger, and the values of Af/A, increased from 17.1 to 209.4, whereas the slow component of onset rates did not change. The increase of the Af/As value was due to an increase in Af. Such pulse-duration dependence of the fast onset rate and Af/AS were confirmed in four cells (Table 2A) . Figure 4 illustrates the time course of the development of INa block produced by 100 ,uM lidocaine when 20-msec depolarizing pulses from various holding potentials were applied at 2 Hz. The development of the INa block was best expressed by two exponentials at all the holding potentials. The Af/A, values were 3.4, 23.6, and 30.4 at a holding potential of -120, -100, and -90 mV, respectively. Such voltage dependence of Af/As was confirmed in four cells (Table 2B ). Furthermore, application of 1.5 ,uM QX-314 to the internal solution with 10-msec pulse protocols produced a single exponential development of the INa block with a very slow onset rate of 0.0030+0.0013 per pulse (n=4) (Figure 7) . Discussion The present study demonstrated that the development of INa block produced by disopyramide and lidocaine was best expressed by two exponential functions, confirming our previous report that the Vmax lidocaine followed two exponentials.12 Therefore, it is reasonable to assume that two different processes represent the reaction between the drug and the receptor site of the Na+ channel and cannot be attributed to the technical reasons related to the Vma measurement as an indirect index of the Na+ current.
Various studies with Vmax examining the kinetics of the Na+ channel block produced by class I agents adopted the process of use-dependent block as a single exponential function. 
